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{****©*■] 

a«s«©H2i«fc, ssm*tat¥©£ 
tt>K. «i*a*#a*5<fc^sB2«a**»i:©ra»c 

[B9J©i¥«fcS89i] 
[0 00 1] 

ia»±©«Jl#IH *5B91tt. «ft«^SS©Sajg^ 

-r*. 20 

10 0 0 2] 

gfitt. vHj*xttKEW3ftfeH»©a*«*©* 

(xa-f-^Jt 1.0) a*lT^*©T. 

(TFT) ftt&«. 
[0 0 0 3] -t-L/T, £©£3&*&J&^&S»il«W 

tR h«*H»*fctt*WH« . *3«fctf£©£g 
«<*Htfl)MCIft«BI*^LTy*i«iK:iS«U*>t5x* 

[0 0 0 4] fc*5. IWh7>i?X**«JI!Lmf 
*7-^hU2a#5*©*fi*iMlEBtt. MAfifltPia 40 
6 3-3 0 99 2 l^fcHH 8 . rjCfifllfiicSSfflUfcl 
2.SS7*tv7- Th'JJ'^^^-SSaf-fXr 
U-fJ . BUlXU? hd-?X. H193~210. 19864M2 
A15B. BBv^D^kJUtBfr. Ttt&tlT^*. 

[0 0 0 5] 

t>T, a*(i*»©-«£*ft«*li©-«i©Mfca 



ftl»¥6-2 5 0 2 2 1 
2 

*ftTV>*#7:**«K»««a«B£l,*T<. £©# 
liSSEEtfBJflOSn, &<68dK#»«««LTL*o* 
[0 0 0 7] *B91ttC©J:9ft*«IKS-3vi 
tt. a£S3«£J:cnfeft£3ii©£&i;:figttet>fc 

[0 0 0 8] 

[S8g£#fc-r*£©©?IS:] c©±3fc§tt*]tj«T 

rsiet. *&<£t>i»e»i«*«s£©Mcte» 
LTy flEL*t> x ^rwcatiw** 2 ft 
*«»*»i«"r*iat. flff?2a^s*t;-?-©«asB* 

©»B3!fflsKS*>T. IBSStfS'^a'PiaiEWHiMIS 

«*> <fctf$g 2 «^«»©#«^»tc»«*nfc* 2 aa 
m&mt £&&t&tt* c. »i*a**a^j:tfSB 

[0 00 9] 

«tn«. »c. Mt£$««^<a«xfi©aatfc. « 
ia^tRff (fci*tfaa«#«) ©*»*»£*«* 
nfc£ifta*ttB«£tfB2ff?*ff (fct*»a*a 
a*«) a&immz&mt<tifc&2pimm#mtim 

£©IW£*nfctf»«WKfiBT**^§i€»jjrt-*J: 
[0 0 10] £©£©. 99!S££IHM(*<ft£U £ 

©»«ac«toTi»aiEfi<*«t*««#«it©nii©tt 

[0 0 11] UcibT. ftffl#«t©MlC^«*nT 

[0012] aws«©-t©«iaa5&i»*ts 

ca*fffotiTt»*t>©T. KAa«s«©%acififr> 
iSTfcsns. 

[0 0 13] Z<Dlt$>\Z> ffiSS^S«©^B)c«C?iJ<5^ 

t? *&»»©» m«t«& * i; ^ ti-s r. <h^c < . aaa^a 
&&ztmmmni&v>Mtfuzmm&*:bff£z> zttfxz 
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[0 0 15] «7?tV7- -?MJ?7.«S3t7p£g» 
BAT. 77x^7' • 7h U 

«e©-ffl^<!:'e(7?raja^*-r¥B0. 04«03©3 
-3W»T^Hi3lt2.»fffi^S1-0, 0 5tJ|3 3©4-4 

tooi7] H3cs-rj:3tc. &B*i*Mttrs2* 

(Y- Ht*«*fctt*WHM GL 

BBB9B) DLtoss!g««rt (4*o«#«nrH* 

X*TFT. gH^gjjRSai T0 1«J:tfflmft*T 
Cadd££tf. jt*tt^«GLttHTttfe*»fiC«flE- 20 

[0 0 18] H4t*-r«k5C. «Sr®LCS-S*t:b 

TFT*iJ:tfa«H#«*IT0 1*»»**n. -hSBiS 
2Wzi£ft 7—7 4 F I L. jg 
ftffl7"7 7?Vh 'J ^^^-/BM^MSntH 

a. S93#7;i&Ksub i. suB2<D^Bt;tJx-< 

y7*B«*CJ:oT»l*Snfc*fl:->'j3>gtS I 0& 30 

[ooi 9] ±&mwji7 7s£msuB2<Dtom (m& 

L. BBRPSV2". #S»BJiH**ffiI T0 2 (CO 
M) 43«ktf±iS5E[S]H80R I 2 LTttttfcil 

[0 0 2 0] «-?hiJi7 7.Bffl©«g» E6te±T©# 
7XMSUB1, SUB2££tf*ij^*^PNL© 
(AR) Ei2©SSB¥B£. H7te-£-©Eia 
BftJECBBUfcJfiB*. H8ttH6StfH7C/«* 40 

£±ftgsic»^-rs^-;pgBs Lttia©&*¥B£*T 

£08 ©8 a- 8 attff*fc&t?«KG£. filCM 
A ^WfeBB^ttK $ tl4 ^£ ^SiKtttt? D T Mttifi 
©»rB£*-f0T-&So HiCBl 0 tt. £ffiC££lsl 

£7n-f0T££. 

[0 0 2 1] i©/t*^OHiST«. ^*C>*-fXT* 



#&B¥6-2 5 0 2 2 1 
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A^#7X£<8Wrf$. 06~08t±«#o«i^*-rt) 

©T. 06. H7©P5Hfcfc±T3S«SUBl. SUB 
2 0 8tt«Briili££LTfci3, LNttPjg 

«©tf)»rlffl©l*£, CT 1 £CT2tt-5-ft€*lS«SU 
Bl, SUB2(D«»r-r^$(41t$^-r. ^i*n©«# 

jw*«ets (HTiTat&ia©) gea-tt-e-n^Btb 

t S cfc 5 C ±fl£« S U B 2 ©* * $ a<T<ll£« S U B 

B&fcfflig? D T M £*n&©9lttB«tteftflBB?- 
7^CH I tlfcT— 7**U7Ay$-->?TC 

P (01 9. 02 0) i&T£tfttfc 

M4$T*©3imE««, HBfcifitKfcOftBBLTt* 
6'.' Ctltt. Ay4r-5?TCPOBWKy^*tf*^y 
ir-/TCP tC*5 tt hf y ?IC*«^*;U P N 

LOJS^DTM. GTMS^fc*6fc*Tft*. 
[0 0 2 2] I?q^7^SjSSUBl. S U B 2 ©Rac 
tt*0»C»-aT. KA&AQ I N J MLC 

-;u*mmtfx#* -Haifa* seas. ±853^^77. 

g« S U B 2 «©#a£91B*m& IT0 2I1 '>fc < 
-Xh»AGPCioTT«lfl*57lSSUB 1 (H 

t»**n/t-t©5iaiE» i NTi:»ainT^5. c 

©5lti5EI& I NTtt«aT*7*- hig^GTM, H K 

>«*d tm tH-BaiSTBBsn*. 

[0 0 2 3] EfiHSOR I 1. OR I 2, 

itoi. *aa^HiB«ffii to 2, *n-en©B 

OLl, P0L2t«nWF«»Pi;tf7XB«SUB 
1. ±»aW;ltf7X*«SUB2©*B©*Bfc»(fcS 

fflKOR 1 1 £±BBftltOR I 2iOHT?y-^/^ 
SBOR I IfinTOWftf^WESUB 1«©«BKP 

sv i©±«K»B*n*. 

[002 4] ^©«as««n«. T»aW»7X*« 

SUB 1<9J, ±a5a^^ 7 7.S1SSUB 2ffl-?9JBCB 
4©®£ffi*fifc. •>-Jl'/^->SL$SSSUB2 
MCBBL. T»8W»77l«SUBlti»aW 
7X1SSUB 2 £fcBta£fetf. y-MSLroffiP 
01 N J A»S»*LC*ttAU ttAP I N J fcxtf* 



I 
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(0 0 2 5] OMIh5>y**TFT* *K. H3. 
H4CR0. TFTISSUB lffiiJ©«)££B*L < t&BJJ 

[0 0 2 6] »8gh7>->*X^TFTtt. y-h€&G 
TKEroA'^XSEPiJOT*.!:, V-X- CK>BO 

to 02 7] &®m\zim& (2-3) o»Kh7>vx 

>y^TFTl. TFT2©ftl-6fttt. HKWHH 10 

n, y-h««GT. y-hwwiGi. ia <*tt, 

intrinsic, *««**^IMW*H-y*nTV>ttV>) 
#ft*->U3> (Si) fr^ttS i BWMtlAS. - 
WOV-XtlSDl. HH>«ISD2 6*r. ft 

[0 0 2 8] fy-h**GT» y-hMGTtt** 
«*«GLj9>'5Sit*rtlK:5iai-r*»«T«l(ft*tlT^ 

* (T?Mi;^snxu5) . y-hmffiGT«» 

ih7>y^TFTl, TFT2©-*-*l€ ! ft©«ft{H 

i. TFT2©-tn-€ ; n©y-h^ffiGT« < -mz 

ffiGTtt. *JgO«2»«Kg2-C»fi!t$tlT^S. ff 30 
2 2»«ggg 2 t UTtt«H*tf^/ty^T»J*S*lfc7* 
(Al) KftfJl 1*6*1. *©±£i*A 1 ©»&& 

[0029] ^©y-h««iGTtt i m*m#mAsz 

[0 0 3 0] «£SEfI#«lGL» j£SE«<t«lGLtt!g2 
»*«0 2T«*4*ITV»*. Cl©j&Sfi#SlGL©SfS 
2#mKg2tty-h*ffiGT©»2i»«Btg2i:ra- 40 

KaifiT»j«ati. fr-o-mzmi&ztiT^z. £ 
fc. jg*«^iiG.L±c'bA i (ommmtmAOFmk 

[0 0 3 1] UBttRGI) ftJMGlfi. *Kh?> 
y'X^TFT 1 , TFT2K:fc<,>T. y-hmSGTi 

UTfcffl2*l£. &&SIG I «y- h€*SGTi5j;tfj£ 
Sf§SGL<D±il:M$tltt^. *6l*ilG I £L 



W6-2 5 0 2 2 1 |, 
6 

tt. 2 0 0 0ASS) J&E£$*l*. y-MttWGItt" 

ar«J:5i»3s*nT^ft. «6»kg i tt^sm^SG 
[0032] «i h¥*#jbas» m*m#mAs 

tt. *0JT«»llgr-7>v**TFTl. TFT2©f 

n-e'njcffii l & a <t & * * 5 ^eg a n. imis x m n 

>T, 2 0 0~2 2 0 0 A©JP£IC (*$Jg0!-Ctt. 2 
0 0 0 Agg©8SIJ¥) T*^fifc;*n-5„ JldOtttf-Sy 
t?3>*>; hffl©'J> (P) *H-"7LfcN(+)ffl#a 
*•> U 3 >¥«fl£ST*fe 0 . T«K i a*»#JBA S *< 

±fiij{c«mid2 (d3) *«saE-r*fcw5© 

[0 0 3 3] i A Stt££<t««GL&ttft 

ffl^8DL£©#iSg!$ (*n*;*— AgB) ©^#lffllcfe 
Ktt&tlT^«. £©2i£SB© iS¥«#JlAStt£ig 
*lC6ltSj£S«4*«G L D L £©£«&£ 

[0034] <£9ih*«si to i» mmmmnmi 
to i \m&&fr;&<Dmmnm<D-jjzmi8.Tz. 

[0 0 3 5] 293B**ff I TO l«*KN7>vX* 
TFT ICy-XtlSD liS«ktf}*Kh7>vX*T 

©fcft. IIh7>-/X^TFTl. TFT2©35© 

&t»«£ttttJSF©*lt h 7 >5?X^*«iE*Kl»ff LTfc» 
SOTMTntf&H. SHHfttfli I TO 1 ttg 1 * 
*Kd l ir<k oTfilfiK a nr*0. c©fti*«Ndi 
«XA-y*'J >yT»jat*tl&ai!*«« (Indium-Tin 
-Oxide I TO : *U-flt) *><3&0, 1 0 0 0-2 0 0 
0 A©»SK <**lfi«Ttt. 1 4 0 0 A8ff©Kff) 

[0 0 3 6] «V-XfSSDl. KK>tlSD 
2) V-XilSDl, HK>ilSD2 0ttlfn 
tt. N(+)f*#*ld OKflMW S®2aSmigd 2t 
*©±fc»J*3tt&JII3*«Kd 3 fcfr&afcStlTH 

[0 0 3 7] &2**Kd2tt*/^;/*T^fifcUfc*n 
A (C r) K£fflb>. 5 0 0~ 1 0 0 0 A©I?${C (* 
*16«T»4. 6 0 0ASS) T^fiSan*. C rMttK 
ff*IP<»J«r*t^M'XA«*#<ft*©-p. 20 0 

(+)!*»Md 0 iOKmAffCl. ^3*«8g 
d 3 ©A 1 #N(+)S¥'*#!d 0(Ct£«-T?)Ct$l» 

±-r* (^fc>t0£A*'j7/i©) swr-^fflans. ^2 

«SSgd2i:UT. C r K©fl&tZ»i».*6JB (Mo. T 
i, Ta, W) I. MUMS' U IK K (MoS 
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[0 0 3 8] m3«mKd 3 ttA 1 <D7./% -y*'J >fX 
3 0 0 0~5 0 0 0AWJP$l: (*HJgC»jTtt. 4 00 
0Ag£) ^fi£$ft£. A lfltttC rlBIIIit^TXhU 

mffiSDl. KU<>ttffSD2fc«fctf«fcdfH&DL . 

ASi;:gBT-5&i!lfl'98A£{tHfl-f£ Wry/* 
CO 0 3 9] Sg2&SI8Sd 2. m3^mSgd 3 SHUT 10 

T. *4^ttm2*«Kd2. ^3*11(1347^^ 
tlx, N(+)Ifi«:Ict0^$n5. o*iJ. 
I I*f#iAS 1C»5 Tt>ftN(+)fi**#|d 0 

77^>T'^5n5. N(+)S¥i»#Bd 
OT. iffl¥*{WlASfc«^*©*Ii»#i&«Xy* i > 

^ $ ft 4 *t . * ® a* « x ? > y wiw -cwipf ft a «t 

t». 20 
[0 0 4 0] (WMfIDL» ttfcflMMlDLttV- 

XtiSDl. KU'f>«aSD2tHH©»2»«» 

d2. JB3»*Kd3T«*SftT^*. 
[0 04 1] «ftW8PSVl}»Kh7>^^TF 

T*5«k^S^iB5iimffi I TO 1 ±lCte£8|IKP S V 1 ifi 

miltlX^Z. ««)KPSVltt${;»Kh7>v7. 

SS P S V 1 ttfc £ * it-f y X-7 C V D ^ST'JgfiJc b fcK 
fci^'J 3 VW'lfti'U a >iWJ*S ftT* D . lu 30 

[0 0 4 2] ««IKPSVitt08H^-r«k"5i;, vh 
'J**«AR0>±fls*Htt«fc"5fc»riteft. ffijag&teft 
f»»*«?DTM. GTM£gUjT5«fc?|&£<*ft. £ 

fc±a*<as s u b 2 ro#am& c o m £ t<b<js« s u b 
i o^vttttaB? »ttffl€iuie« i ntics^-x hA 

GPT*«Ta«#t>»*3ftTt»*. ftHKPSVl 

ty- h&&KG i omzmmzmLxit. m%it&ts 

3ft. Mtth5>yX5'OffilE3>^ 
i7*>Xgm£S<£ft£. ttoTH8CSTJ:3C. 40 
SaAftOtDSUtP S V 1 ttHffl«t>T*<5£ttJ£ 

[0 0 4 3] «i£#BtBM» ±SBSBJ^7X««SUB 
2®JICtt. *«7tXtt/ty h*** i £¥*#JIA 
SCA»b&V>£3«3tfllBM#|&tt5ftTir»<&. S3 
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AU/V^'J>^T1 3 0 0ASKaJP3C»&Stt 

[0 0 4 4] tfc-sT. MRh7>?X?TFTl. TF 
T2© iffl¥*«AStt±Tfc**aWflKBM*iJ:tf 
**§oy-h*SGTCJ:-3T*>l«-f y^CStl. 

NBMf*&iU|roJIHCtt?tti:*£3*l «^ft«3>*7 

. i®*<&#$fc$*(g« 

0, *3ttKBMJ3:iSi*»#lASt»r*a3ti:/7 

[0 0 4 5] aWH**SlTOl®7lf>y*l0lO« 
**»xyj;»» (0 2;&TSB#) t»jS5tMBMic<ko 

[0 0 4 6] a3tRBMttH7C«rJ:5CHia«Ct) 

D ft«»tfcH 3 KtSTt h 'J 2 7>&Q>n*- > tajSL 
T»***lTt>«. Ei2S5<Z>)£7£BSBMti:0 7~01 0 

g«SUB2©»«k0fc*&0. 3-1. OmmSMHK 
g*$ft. S«SUB2 0«»r®«£aittT^I*;*ftT 

[0 0 4 7] «73 5-7^;U*F I L» 137-7 4 

f i LttB*c»flr*tt«ic*. w©»0jgu-e 

BJlBiStSS I TO 1 0£T€«$i:$£**Bfc»*S 

ft. jBJt)KBM«*7-7-f i L4j«fct;a^iajs 

TO l 0MMU 9AMIcJMt&*va>«. 

[0 0 4 8] 137-7 4 )\,9F I Ltt*0<fcplC»fiKT 

[0 0 4 9] «&£BIPSV2» «I§PSV2(i*7 
-7^MF1 L©ft»««iK»LCKt|ft*Ct*K± 

rafcAinft^^ftT^*. «mssp s v 2 *tf 

ftT^S. 

[0 0 5 0] ^9S^n*«S I T O 2 » ^iiSB^jS 
«tIIT0 2lt Ta5^^7XS«SUB 1 ffl'JlcH 
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§,Lc<Dmtt)tj.vimtemmmm i to 1 t&m&w 
osstasn Tozt<Drnom&m mm izfcgbxg. 

vcoatfmfetiz&oizmi&ztix^z. 

li, 3*>«SVcoBtt«Hfcfi^«DLtBHiO*n** 
/hU^JKDffilijmffi V dmin<t&* l/^;^Itt«E V 

9W*«*IT0 2©¥ifi»ttttH7, H8fc#JH*tt 10 

[oo5i] ««^sfi^?cadd©«ji» mmmmm 

■ ITOIB. »«h9>5?^^TFTt«aiSn*J|8 

&SJ:$C*l5£SnT^*. £©*&£*?-£«. H5*> 
J: a9HRS«ff I TO l £-#©€ 
SPL2&U fiSO©£g(t#J£GL£<i!l£©mffiPL 
1 (ft****^ Cadd**«T 

*. £©«fc$*S&*Cadd©t!S«<«Jltt. »|gh7> 
5?X^TFT©y-MftW(ttLT«[«$n**«KG 20 

i *±rfl»a»ftiiAOFT«ricsnTir»s. 

[0 0 5 2] ftftgft*?Caddl*££ft5*GL0j|! 
2*Mtg2©«*]£tffc«$HC»l*3nT^*. ft 

*s, a^n^nsD L.t«*-r*«»o» 2 *masg 2 1* 

[0 0 5 3] ft^SSJR^CaddO^ffi P L l ©IgggB 

c*v»TawH*ftaiToi*«»faiuTt>. *©a* 
5 \zMtfL$ntz% 2 mmma 2 *j:ocg 3 

W«IM3T«J**nfcMMCJ:oT*©*Attmi 30 

[00543 «y- h«?8g> m 1 1 h y ^7. 

©j£*«^«GL*»'&-e-©*1.»»««jH l GTM*TO» 
^«|jg<&^-r0T-^f3. (A) (B) tt 

(A) ©B-BWW«E*Jtt*IWH*«UT^*. ft 

[0 0 5 5] AO«^««agfflOVX^/t^->, gu- 

- hia^G l cttWBBc*** 5 cb4ubao f*<b 
«ttK»**na©T*©B»*<a*. ¥BBc*m 
t. * h u n ©£#& ao eswe UTfeflWtt u y 
^ h?Bt>BBBfl:*Lttfr>B*. SBttus** 

Lgg 2ttBffi£*©Bft:il»A l,0,iAOF^»S)tS 

©wtawa* * a c&a&BM. msft t* lt 
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[0 0 5 6] E«PALlg2« > «0JKT*fc»Ay 
^SJgLT&SAt, Kffi{kfi£$nft^««tt»«JZ/^ 

-->y$n-o>*. z.ti\*. a 1 ■©bmcv^&bb 
fc*-f ^*jj»5e*f *o-c. i*i*©«fii*<u * 

tt»c»s*aat»T**. se^T. *erasw©ra* 

lCflS"r*»£fcTa*AOfc»oT'*'Sl/TH*. 
[0 0 5 7] y-h«^GTMtt»fta*S lOlt* 
fttM<Al B<k9fcB«lktt©ftfr>C rJig 1 t. 
Ii:-s-oiffi^ILl$*ffi I TO 1 t^l/^b m 

ft*j. y- h«£»jKG 1 ±Rtf*©«jB«c»asnfc 

jj»«»d2&tfd3tt, *«J8d3^d2©Xy>>y 
I^K>*-JWSBT»«Ig2^g ltf-lftCX? 
^>y*n&l»J;5*©B*fc*hU3>;* hTBoTt* 
fcfi«tbT«oTfc»5tOT«S*. X. y-hB*K 
G I Sr*l3«^T*^|filt=®fiSnfc I TOId 1 ttlU 

[0 0 5 8] ¥HHKfcV»T. V- HUfeftBG I «*© 
*IMIJ:0 £SKPSVifc-e-©*#a«fcO 
<b*«K»«S*r«3Q. feB£ttBT*«HP«GTM 

5l:ftoT^4. HTti. y-h«SGLi:y-hiS^© 
-0©J*«D»i)«SS*lTl>**«, *Btt:i©J:5ft*t** 

7. as) y-h«^©^««. w&mm 

»«©WWB«CT 1 £8ATi£g£*lE&SH 
glcJ:-3TB»3*i*. »3gjas»:*$ttS^©J:5ftS 
jSSSHg«W^©|gft. SEfS)KORI 1©7 
K>yB*©»«««K»ihKft&-3. 

[0 0 5 9] «KU-f >ig^DTM» 01 2 tt!*{fe(I*f 
»DL*6*©*»»«**DTM*T©««**TB 
(A) l«-©¥B*5*U (B) it (A) ©B 
-Btt«BC*H**BB**T. ftfc, I^0tt0 8*± 
fofiCttJ&L BB©fi*tt«fi±»*.T*ft*«;&*» 
ffla*B«SUBl©±BB (XttTJSSS) KBIST*. 

[0 0 6 0] TSTdttBB«*T*0££ 

««J;»)«jWEtf6*rC*»*. n*iz. KU-f>«HFD 
If 6tiTt»*. ^Sig^T S T d tnS5»iK H U-f >Jffi 

TDTMtt±T*ifttT*«c***acE>»*n. tt 

SE«8^TSTd«0ir7S-ri:i3yS«SUB l ©Affile 
SIJt-r*Stft<»iaLTt»6*«. KU^>iS^DTM 
tt. E8IC^-r<k^tCffl^»Td (»***) 
»«SUBl©«»f«lCTl*ttiTHlClS***l. fi 
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[0 0 6 1] HU-f >«tt«^DTMttlttJfiUfcy-h 
ig : pGTMi:IM^«ta6'CC rig 1 Rtf I TOBd 1 

g i ©*«±Ki»*snfc*»*jiA s «y- h&itBS 10 
RPSvni*iia©c:iW[0i**»ftT«f»5. AOfiffla! 

UfcWiift77ff*Ot©*WB7 h 'J **£B 
£«*«TXjrTBbn«a«. HCBTBfatl&^Bfl-K 

[0 0 6 2] 7hiJ^»4>5l«K>if8DTMt 

U-f VJd^ttDTMtHtU^flDJId 1, glOtC 
±lCtt«i«^*DLiraUU^;KOld.2, d3#v- 
;i^*->SL0B+*T«B3ftfc«i6K&oTt»* 
itltt»f»©«***k/MSaCl?S>l. BflfcUAfriA 
1 Id 3£#SI8PSV l^y-;P/^->SLTTt 

[0 0 6 3] (EBSHg. SHd0B£2r&» 
T. S«0fll»lg«CTl£j68AT&g$ttfcEit&SH 
g, SHd©«jfi^ft©-3IJfiWC-3^»T, Hl£fttr> 

30 

[0 0 6 4] HlttH7C»*-J-SH-C*0. ESSH 
git. B*»Tg*±tfy-KGT££fcCHlgT;!f 
7XSSSUB 1 SK^fiSSn*. 

[0 0 6 5] Sfc, y-h*fel*8iG I <D&f$.t 

fcfcCHIgTWBBBCT 1 *»*.fc«*fct>S i N 
K*»BT*. KS i NKroS^X.y5 L >y 

K«koTy-h*fe»8lG I *B&-r«&n*l::ttEBS 
Hg©iao}S<7>-g6£BM$-t**:3>** hfc^egf £. 

[0 0 6 6] y-XtiSDl. FK>«I 

SD2*5<fctfSr?WTd (e) &&fcCEttSHde* 40 
BU dCDfStr. COBB*lSHdttHfll23>^^ H*^r 
LTEUSH g tSt»C««»tt«30«HftS ±5 K-T 
*. 

[0 0 6 7] 02 (a) tt. ■ l®lla-llaft£&l* 
SBBHfcjSLfcHTfcS. 

[0 0 6 8] J10J:3CEBSHg. SHd$BBT« 
Ci£J:-3T;tf?;*£«SUB 1 C»««#«£U - 
©B«*E*oTifcBtt*BX£«B«*BY£©ffl0 
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[0 0 6 9] Lfc3fl«oT. £«#»X, Y£©ffll;:ft& 
aftTt>S|ftB«MKH«flE#B£b&l>££*»fc. * 
©IMKWie*»K:lSihT**itca*i 

[0070] cict, #?*sub r*«©*©Biaw 

(««fI«CTl) *K»*1-*fc©©flBtt. &&m\Z 

[0 0 7 1] C©fc©H. aEft*SS*©^«{Zf!l** 
?»B«©»«*««£i;;£ttSC£&<. j££B9B 
Xfc.fctf*«fi#BY0»tflc«Btt*€>fctt*££a« 

[0 0 7 2] &*5, ±I53IS6^IT*«. E*8SHg. SH 

«itH5Tl>6t)fl)T*5*«. 0 2 (b) lZ*t&? 

iz. *m#mAs&it-&i<-itz±oizLxt>*^z:£\t 

[0 0 7 3] CSvKB^MMiaK} h >J 9* 

&©£BIIlBi*©«ja@K©IIS«ia£01 3 

TSS^ftTU*. ARttnR©B**r:fcjcttKEHL 

[0 0 7 4] 0«f. XttBBflHtBDLeXttL 

g, B*«fc^R*<-€-n-?n». ft£j:tf#BBc#j&L 

TOTSntHS. ' YttjfcBft^BGLfcBftU a* 
1, 2, 3, -. endttBB*-f 5>af0Bl!5Kttt>T 

[0 0 7 5] ft*ff**X tt*SC±« 
(*fcttff«c) ifc#{f*tB»JlElg§He. T®J (Sfcttfl 
«) tt«i«^B«llHlKHoC«IRSnTlr>*. 

[0076] nt&rn^m m^GK) temm%&®& 
vcBttsnr^*. 

[0 0 7 7] SUPttl"3©*fflBfr£«flC©#EELfc 
*j£<fc*nfc«EE»«B5fc©©«B0B**Xh (± 
ttftUfflSSW *6»CRT (BBB*> ffl©««£ 
T F T&A£*£Btt©fttt£&ftT «Btt£«trBtt 

[0 0 7 8] ««&§S5g?Cadd©l»£» 
7-Caddtt, )|ISh7>^^TFT*U'f7f>^t 

SrSTS-Tt, Sfc©<fc5i::fc5. 
[0 0 7 9] 

AVlc= <Cgs/(Cgs+Cadd+Cpix)} XAVg 
Cut, Cgstt»8lh7>vX*TFT©y-h«ffiG 
TiV-XBSSD 1 i©Mfc»J*3*l**&*». C 
pixttBBBBBfi I TO 1 (P I X) t&Sa^Hai 
1SIT02 (COM) ^©ffilCJgfifcSn&gB, AV 
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%t<t ft a v i c \m& l c * mmtiLftoms t u * 

*<, «#$!Cadd£;*:£<-fn«:-f-5fI. *©**#h 
Z<?Z>Z\tWZ%. ife. ftftgft*?Caddl£tt 

*«3*-7Ufc«fl)tt«fl«ISfi<»«-rs. ttftLCCSI 
iO£ft*it«t$tt©<£Mte. **LC©***|*1±U 

[0 0 8 0] HftizSLfcckolZ. y-MffiGT«ii¥ 
*#JlAS*££K:«5J:3**<a*lT^*#. V- 10 
^IISDI, KI/-f>tiSD2i©t-/t5y^B 

t»5ilB»*3»«tU*. L*>U &8&S3fe^Cadd£iS: 
tt* £ t let 0 ^©x* U 7 h feflMT* - i*<T* 

[0 0 8 1] fiH*Sftft?Cadd®$tt«fttt. H3eCD 
»a»tt*»6. **«F*Cpixl;i»UT4~8« (4-C 
pix<Cadd<8-Cpix) . SMftCgsIC** LT8~ 3 
2<g (8-Cgs<Cadd<3 2-Cgs) gg©ffif-H££"r 20 

[0 0 8 2] &tt«Mff*&LT0*ttffl$tt*«)a 
©£Sc{i#l!gGL (Y.) fi#989W*«ffI TO 2 

(Vcom) iWU«ttl3-rft. *3&©;fc 
aNMfcttJB? G T 0 . §lffl£UNT, JS^DTORtf 
*»E«SBUT*S*ttCOMK:<BI&a*l*. ftfr* 
14, »ft«ftfir«S«S«Y, a««ES0)j£3Eff 4«Ye 
sdiztttt. VcoBGtfteftWIttjft K« 

XY,*Sttft±5t:»ttLT'bJ:V». 30 
[0 0 8 3] tJtffc. ±ftlsfctta*a*£ 

■oasfisuB lflosabirttcoirtTH 1 4-01 6 

X8*O*»T*0. £«ttH4 £fl'J 
tiB 1 1 h8^f*fi©»rffiJ0!|*T*.fcJjni<& 

ssn^^-r. xgD«r^igA~xg 1 it&^n&m 
f 4. 

[0 0 8 4] XgA. 01 4 

7 0 5 9 #73. (ffififc) *>5&ST«HSfI#9X** 
SUB lOPSiBCKffcS'UaVBtS I O tx* v 7*fflS 
C«fc0Rttfc©5. 5 0 CC. 6 O^IBjWC-ftfftt 
O. T«a«*7Xa«SUB 1±HMJP^1 1 0 OA 

m 7?-erwi jbmi -r ... * ^, i- 1 -rns»e«s o n en 



W6-2 5 0 2 2 1 

X7-f>SHg, Hl"f>»DTMMit6/U7 
-f>SHd, HMMMfc/XX7-f >SHgl=»**nfc» 
HMt/tyH <BB**T) £JBfi!cf5. 

[0 0 8 5] XgB. 01 4 
&JP*<2 8 0 0 A©A 1 -Pd, Al-Si. Al-S 

i-Ti, Al-Si-Cu«^^$2l«|jtg2 

588 «t ©gSfcSTCIfl 2 £$81 g 2 SBftttC: X 

[0 0 8 6] XgC. 01 4 

?Xfl3tfc <«iGLfciiMMi:TXirAo*«»> . 3 

XI5iS7>t=7Ci0PH6.2 5 ±0.0 5 ICR 
fiUfc»**X?U>yj3-;PttTl : 9fcfg&Lfc 
K^6ft«IMttflsK4>(=X4ESUBl«nKU fc/* 
tttttftPO. $mh/cm l \Zft.Z&?\ZVm-fZ> 

1 2 5VC»T*3nTIMMMfcfcfr3. * 

o&zoftmv&i o^«»r*ii*«a*uv» 

-en^ck^T. **Kg2*»a*<t$n. 

ittll«GL. y-h«ffiGT£«fctf*ffiPL lie 
Kfftfl 8 0 0 A©B«ttftJtAOFtf£ft£tlS. 
[0 0 8 7] IgD. 01 5 
y5XTCVD«lC7>t:7ifX. ->7>#X. g 
$#7.£8IALT. KJ?A<2 0 0 OAOSgffcS iKSaa 

LT, &JP*<2 0 0 0A©iS#a«S itt*Sttfc© 
77XVCVD^BII*3|?#7x. *7x7-f>;tfX£ 
*ALT, Rl«<30 0Aa>N(+)a^MSl|eS 

[0 0 8 8] HE, 01 5 
2?jSt4&8&. h'^Ivf^XiUTSF,, CC 

1.4»BUN(+)fi*MSiBI. IS#AKSi 
«*a«WCX-y^>y-r-SCiCJ:0, I9¥«{til 
AS©SSMT4. 

[0 0 8 9] XgF, 01 5 
¥Kfflgm, K5-fXy*>y*f*il,TSF,'*«M! 

[0 0 9 03 X8G. 01 6 
m&ifil 4 0 OA© I TOK*&ft«*l1MIKd 1 * 

mtVTm.mtm&t<Dm.&m-e% i*«Kd 1 

ftCXyf^m^tlctO. y-hiSB?GTM, H 
U-f >ail ; PDTMCD*±Ji*5«fc^jSKiB**ai I TO 1 

[0 0 9 1] X8H. 01 6 
tarn -M a n n k ir\r ^ iS\ ^ f r z. » o .t> t&ifi w o * -7 /f ... 
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*'J>$fCJ:OKW\ Ze>\Z&mt<4 0 0 OAOA 1 - 
Pd. Al-Si. Al-Si-Ti. Al-Si-C 

u * a 3 &n.m a 3 * y 9 u > y c<t 0 is 

tt*. ¥Bfflg&. !S3«miigd3£IgB<kll8lfr* 
Iyf>^U WHfel§*f*IDL. V^XMSDl. H 
*S«KCCI.. SF.*»Al/T. N(+)ffl#ftKS 

«>N(+)S!*##ido*a«ttci»*-r«. 10 

[0 0 9 2] ISI , HI 6 
.y7XTCVDgii:7>tZ7^^, ^5>#X. g 

[0 0 9 3] m^ffi* i?a-JM>4fW(M0 0 1 7 

10 0 9 4] SHDIl^IfiimS5^Cy-^H^ 20 
-X U*^7U-A) , LCWf©S*,t, PNLB 
*ft«*A«*;k SPBttJttttiME. MFRtt«PlW7U 
-A. BLtt/t?*?^!*. BLSBAyJ^ h£fc 
<*, LCAttT«$r-*T*«J. HC«"TJ:3tt±T© 
EBW«T#«tt#«*Sfc 6 nT * a -;UM D L ifi 

[0 0 9 5] tya-MDLtt. x-^K^-XSH 
D E« »* 5 nfc/R CLt7y?F K »C«k t> Tt**<B)l 
SnS.fcSKfc^TV**. 

[0 0 9 6] «fpg7L,_AMFRtt3tS^LCWtr^ 30 

TsP8aa<gstt£n*<fcoic##Ki^£n, 

[0 0 9 7] TffiflT— XLCAUA-yi7 7-f 

[0 0 9 8] «S^*;UPNLtB»lliI!SS«PCB 
1101811 0 6^K*Ufc3t*A*;UPNLl::i!fcfc 

{gfHKttES&H e . Ho&SBitSESKV^ttffiL^ 40 

Jg£*-r±ffi0T-&5. 
[0 0 9 9] CH I figip/U^PNL £>K 

f?7". £««>6flro««Ukfll^lKljilslK«OBttI 
Cf7^) T&£. TCP&019. E 2 0 X^-r* 
<fc5lCB®># I Cf-y7"CH I #7— 7 • *-h*-f*- 
4 K • #>r (TAB) CiOtgSn^r- 
7**v'J7Ay7— v. PCB lf±±8BTC P^h>t 

>*CDs«at*B3nfceftBtt*«T, 3-3C»« 
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•>-;U h' -7— 7> S H D ICS) 0 & A-TRtt £*lfc/t*tt© ' 
®K;FG#¥Etttt£nS. FCttTfflilWKKlEIKSS , 
PCB 1 <h£ffliJ©K»l5lKS«PCB 1 . *5<fctfT<lj<7> 

KftiuKSispcB i tmwmfh\3imgw.pcB it 

T^O* >J xf- U >« 'J X-)\>7)\,3 -)VM t-Q-* 

[0100] ({TCP «>«tt«ia» 0 1 9 te££{f *ISK 
ttBttV^ttftflHHKI&lsIISHe. HoSMtS. * 
«[lJS^-y7*CH I *<7U*;/7\>UE8lg«l::IS«$n 
tf-'7**t U TA^t"- vT C P©l$rE#§jg£*-f 0 
0 2 Ott^tlfc&a^A*^©. *MTttft 
HKfflSgi 1 D T M \Z mm L fcttSg £ Wr® 

[0 10 1] HHCiJUT. TTB«3MSIh18CH I <D 
A7J«^ • Wm-ntb 0 . TTM«£«|n]g&CH I CDfcb 

tjjs^ • sehsst* o . wtfcu*wo, -en-en 

Ortffli]©5t«S5 (a*-f U-K) i:li$ll°IISC 
H I ©#>7V >^A-y h*PAD*Hit)f<J)?)7x-X^ 
*>#>t^ >>?m\Z&K)&tfi$tlZ. JS^TTB. T 

*NH*3l«[3|8&^«;/7'CH I OAaRtflH fcKttl&U 
¥fflttH$?K«fct)CRT/TFT£lfe|5]& • SiSEiSS 
UPtC. J|*tt*«lACFC«fcoT«ft3i*^*Jl'P 
NLKfc&SnS. A77-/TCPH ^-©5fe«^ 
A*jP P N L ffiOfttttt? DTM£BaJLfc8SHBPS 

v 1 ^m.o^\zn^)V\z^m.^nxm, ffiot. ft 

SB&^SS^DTM (GTM) tt&§Iffi|PSVljWW$- 
-y'TCP ©'>& < £ fc-?iT-Sfc>n* L 

[0 10 2] BFl^U-fSFf*^^^?^ 

Wttft»»x**5'#BE PX^HctO^Si^n. /^y 
4r- v T C P t ±fl"JSS S U B 2 omgfitKC > 'J 3 ~ 

>#iis 1 L#**sn«Mw«*«<baFn-a»*. 

[0 10 3] «B»lE!S*«PCB2» <Pf B l7U-AM 
F R • iR)W$n4«Sa*Si5L C D OBS&IhIKS 

SPCB2I1 02 1 (C^-Tct7(C. LtMLTli 

0, ic. n>T>u\ a«[«©m^»fi**««snT 

^OBKj®!SS1SPCB2IZ«. lOWmffiiS^ 

<5**©«'ffiUfc«fifl:*nfc*£EiRe»*fc«>«)maR 
0»-^. *7h (±esi3¥«asse) A>e©CRT (8 
<g|g@) fflO«««rTFT»a«*«BfflO«f«CSglft 

r*@»**ty0Bsup««««snTi>*. cj«n 
tt£«tt*n*Hwbttio***a<ift«£ns3** 
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[0104] &s»iHjisg«p c b i tmrnrnmrnfa? c 

««C«*SftTl»*. »£TP*. HilI!!&g«PCB 
2te. 77 7 h^--r;PFC*180' Iff 

«toeiiis]gssigpcB i©mMK:*fc'&n. «pW7u 

-AMFROffiigODDSBfC&^Stt*. 
[0 10 5] .10 

[■Bfeflni&ttf!] 

[01] C «fc *«ft*w««0»it*ffiO-3l 

[02] (a) ttHlOIIa-IIaftC&ttSKrffi 
0, (b) tittOgllMfeK-rffBBTftft. 
[03] i!©SWjg/B£n£77x^7'- ThUy 20 

[04] 02W3-3«Br«C*3WSliligt-€-©« 
22£5K"f»rB0T*;&<&. 
[0 5] 02W4-4«8ffSlC*3ltSf*lra§gCadd 

[06] «w/**;P©TMJ*;U*2l»©*l«*I»I 

[0 7] H5©Hffl«ft^^flF»LMCft#Wt«iW 
f 4fc»©/t*;UiFffliBT»*. 30 

[08] ±TI6«©«att»tt***tr*«/r*;u© 
aa8®£*¥B0T-£5. 

[0 9] vMJ*x©B*«*+*fc. Wflnic/^*^ 
aftifi£tt«tte^»*8Wifi*w-f*?®0T&*. 

[010] feflHti&SEft^SB?. *MCft8ttftJI? 
©^^*^«S#£*T»rB0Tfc*. 

[011] y-h*^GTMty-hE«GLO*« 
8ifii2£*-f¥E<t:WrB©0T';&*. 

[012] HH >M¥DTMttiimt8nmDLt<0 

&mmmi:7rs-r¥-&tm$a<D<®T-$>z. 40 

[013] 7ff^-7h'J7?^©*7-« 
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SH^gfi©-? h 'J 7 xa&*aj*S£$toBBH-C& 
-5. 

[014] £*SUB lM©IfiA~C0BifilSfc 

TS-rasssgisty- ha8?8&©8rEB©7D-*-v- kt- 

[015] *«SUB 1««>ISD~F©«J8I«* 

[016] SffiSUB HW!©IgG~I OUXt'l 
*TH»«ty- hiS* 8&©»rB0©7 hT 

[017] KflSS*S?*-*©$MMHBHT*S. 

[018] sss«^*;i/tffljaoB»@gs*n«L 

fe«SI**-r±B0Tfe-5. 
[01 9] ffi8*@K£«fi!t-r**«0B?-;>7*CH I 
#7 u*^7VPEttSSfc:«*Sttfc7---7*** 'J 7rt 

•y Jr- vT C P ©ISrBflliSfc^TBT&i. 

[02 0] x-7'**iJ7/ty4r-s;TCP*ttME 
P N L ©lftftfif§-|§KJBStff DTMKS&H! Lfc 
tt$g£iS-rggB»r®0T-&-5. 

[02 1] «jZIfE»)IelKS1SPCB 1 (±B#Jl;l 
4) t%m®&M®m&PCB 2 (TBjWU.*) to 
»«E*!i*^-r±B0T?»S. 

[&#©&E] 

SUBHMI#7X*«. GL-iffl8M. DL-ft 



G I -t&SJB. GT-y-h*ffi, AS-i£¥**l 
SD-y-XUSfcl* KM'VM. PSV-fitK 
88. BM-ffiEK 

LC-M. TFT-IKI«7>yX^ I TO-SW 

b$«& 

g. d-MI, Cadd-fiWMrtJH 1 . AOF-HI 

AO-Mift77f. GTM-y-h*?, DTM— 

SHD-S-— X. PNL-«M*rt*;k S 
PB-3tttt*«. MFR-t"M7U-i. BL~rty9 
7<fK BLS-rty?5-f LCA-T«y 

-x. rm-/\7^7< h*e»iii. <«±w?« 

ft) . 
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(54) [Title of the Invention] 

Manufacturing method of liquid crystal display substrate 
(57) [Abstract] 

[Purpose] To form scanning signal lines and video signal lines with high reliability. 
[Constitution] This manufacturing method of a liquid crystal display substrate 
includes a step of forming a first signal line group which extends in the x direction and 
is juxtaposed in the y direction over a transparent substrate surface, a step of forming a 
second signal line group which extends in the y direction and is juxtaposed in the x 
direction with an insulating film between the second signal line group and at least the 
first signal line group, and a step of cutting the transparent substrate in order to remove 
a peripheral part thereof. The method mentioned above has a step of forming a first 
common conductor layer connected to each signal line of the first signal line group and 
a second common conductor layer connected to each signal line of the second signal 
line group on the peripheral part of the transparent substrate which are to be removed, 
and a step of forming means capable of electrostatically short-circuiting the first 
common conductor layer and the second common conductor layer between these layers. 
[Scope of Claims] 

[Claim 1] A method for manufacturing a liquid crystal display substrate, comprising 
the steps of: 

forming a first signal line group which extend in a direction and is juxtaposed 
in a y direction over a transparent substrate surface; 

forming a second signal line group which extends in the y direction and is 
juxtaposed in the x direction with an insulating film between the second signal line 
group and at least the first signal line group; and 

cutting the transparent substrate in order to remove a peripheral part thereof, 

wherein the method includes the steps of forming a first common conductor 
layer connected to each signal line of the first signal line group and a second common 
conductor layer connected to each signal line of the second signal line group on the 
peripheral parts of the transparent substrate which are to be removed, and forming 
means capable of electrostatically short-circuiting the first common conductor layer and 
the second common conductor layer between these layers. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of the Invention] The present invention is of a manufacturing method 
of a liquid crystal display substrate, and relates to a manufacturing method of a liquid 
crystal display substrate of active matrix system using a thin film transistor or the like, 
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for example. 
[0002] 

[Prior Art] A liquid crystal display device of an active matrix system is provided with 
nonlinear elements (switching elements) corresponding to each of a plurality of pixel 
electrodes arranged in a matrix. Since liquid crystal for each pixel is driven constantly 
(duty ratio 1.0) in theory, the active matrix system can offer better contrast, compared to 
the so-called simple matrix system which employs time-sharing driving system, 
therefore it is becoming an essential technique for a color liquid crystal display device 
especially. A thin film transistor (TFT) is one of the representative examples of a 
switching element. 

[0003] A liquid crystal display substrate with such a structure is provided with a 
scanning signal line (gate signal line or horizontal signal line) which extends in the x 
direction and is juxtaposed in the y direction, and a video signal line (drain signal line or 
vertical signal line) which extends in the y direction and is juxtaposed in the x direction 
with an insulating film between the video signal line and the scanning signal line. And 
by driving the thin film transistor, a voltage is applied to the pixel electrode. 
[0004] A liquid crystal display device of an active matrix system using a thin film 
transistor is known in Japanese Patent Laid-Open Publication No. 63-309921, or in 
"12.5-inch active matrix color liquid crystal display employing redundancy 
configuration", Nikkei Electronics, page 193-210, December 15, 1986, published by 
Nikkei McGraw-Hill Inc, for example. 
[0005] 

[Problems to be Solved by the Invention] However, as for the liquid crystal display 
substrate with such a structure, it has been pointed out that an electrical short-circuit is 
generated between a part of the scanning signal line and a part of the video signal line 
during the steps for the manufacture. 

[0006] And the cause for this turned out to be that static electricity is easily generated 
in the glass substrate on which the scanning signal line and the like is formed, and that a 
high voltage is applied to the insulating film between the scanning signal line and the 
video signal line by the static electricity, which cases the insulating film electrostatic 
discharge. 

[0007] Therefore, the present invention is made based on such circumstances, and the 
object is to provide a manufacturing method of a liquid crystal display substrate with 
high reliability for the formation of a scanning signal line and a video signal line. 
[0008] 

[Means for Solving the Problems] In order to achieve such an object, the 
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manufacturing method of a liquid crystal display substrate of the present invention 
basically comprises the steps of forming a first signal line group which extends in the x 
direction and is juxtaposed in the y direction on a transparent substrate surface, forming 
a second signal line group which extends in the y direction and is juxtaposed in the x 
direction with an insulating film between the second signal line group and at least the 
first signal line group, and cutting the transparent substrate in order to remove the 
peripheral part thereof. And the method mentioned above also includes the steps of 
forming a first common conductor layer connected to each signal line of the first signal 
line group and a second common conductor layer connected to each signal line of the 
second signal line group on the peripheral parts of the transparent substrate which are to 
be removed, and forming means capable of electrostatically short-circuiting the first 
common conductor layer and the second common conductor layer between these layers. 
[0009] 

[Function] According to the manufacturing method of a liquid crystal display 
substrate structured as the above, especially, a first common conductor layer connected 
to each signal line of the first signal line group (scanning signal line, for example) and a 
second common conductor layer connected to each signal line of the second signal line 
group (video signal line, for example) are formed over the peripheral part of the 
transparent substrate which is to be removed, and means capable of electrostatically 
short-circuiting the first common conductor layer and the second common conductor 
layer are formed between these layers. 

[0010] Therefore, even when static electricity is generated in the transparent substrate 
and a high voltage is applied to the insulating film between the scanning signal line and 
the video signal line by the static electricity, the scanning signal line and the video 
signal line are electrically short-circuited in the previous step, and the static electricity 
generated in each of these signal lines is neutralized by each other. 
[0011] In consequence, a high voltage is not generated between the insulating films 
provided between each of the signal lines, and the dielectric breakdown can be avoided 
sufficiently. 

[0012] Here, cutting of the transparent substrate to remove the peripheral parts is 
generally performed in order to make it smaller to the size for each form, and it is 
performed in the process close to the completion of the liquid crystal display substrate. 
[0013] In this way, the scanning signal line and the video signal line can be formed 
with reliability, without generating electrostatic discharge of the insulating film until the 
completion of the liquid crystal display substrate. 
[0014] 
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[Embodiments] The present invention, another object of the present invention and 
another characteristics of the present invention will become clear, by the explanation 
below referring to the drawings. 

[0015] [Active matrix liquid crystal display device] Hereinafter, an embodiment in 
which this invention is applied to a color liquid crystal display device of active matrix 
system will be described. In the drawings described hereinafter, the same symbols are 
put for the ones having the same functions, and the repetitive description will be 
omitted. 

[0016] [General description of the matrix part] Fig. 3 is a plan view showing one 
pixel and the periphery of a color liquid crystal display device of active matrix system 
to which this invention is applied, Fig. 4 is a view showing the cross-section at 3-3 
section line of Fig. 3, and Fig. 5 is a cross-sectional view at 4-4 section line of Fig. 3. 
[0017] As shown in Fig. 3, each pixel is disposed in the cross region (the region 
surrounded by the four signal lines) of adjacent two scanning signal lines (gate signal 
line or horizontal signal line) GL and adjacent two video signal lines (drain signal line 
or vertical signal line) DL. Each pixel includes a thin film transistor TFT, a transparent 
pixel electrode ITOl and a retention capacitor Cadd. The scanning signal lines GL 
extend in the horizontal direction in the figure, and a plurality of them are disposed in 
the vertical direction. The video signal lines DL extend in the vertical direction, and a 
plurality of them are disposed in the horizontal direction. 

[0018] As shown in Fig. 4, based on a liquid crystal layer LC, the thin film transistor 
TFT and the transparent pixel electrode ITOl are formed on the under transparent glass 
substrate SUB1 side, and a color filter FILand a light-blocking black matrix pattern BM 
are formed on the upper transparent glass substrate SUB2 side. Both surfaces of the 
transparent glass substrates SUB1 and SUB2 are provided with oxide silicon films SIO 
which are formed by a dip treatment or the like. 

[0019] The inside (liquid crystal LC side) surface of the upper transparent glass 
substrate SUB2 is provided with the light-blocking film BM, the color filter FIL, a 
protective film PSV2, a common transparent pixel electrode IT02 (COM) and an upper 
orientation film ORI2 laminated sequentially. 

[0020] [General description of the periphery of matrix] Fig. 6 is a view showing the 
substantial part plan of the periphery of matrix (AR) of a display panel PNL including 
the upper and under glass substrates SUB1 and SUB2, Fig. 7 is a view showing a plan 
which exaggerates the peripheral part further, and Fig. 8 is a view showing the enlarged 
plan of the vicinity of a seal part SL corresponding to the upper left corner part of the 
panel in Fig. 6 and Fig. 7. In addition, Fig. 9 is a view showing the cross-section at 
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8a-8a section line of Fig. 8 on the left and showing the cross-section around an external 
connection terminal DTM to which a video signal drive circuit should be connected on 
the right, setting the cross-section of Fig. 4 in the center. In the same way as the above, 
Fig. 10 is a view showing the cross-section around an external connection terminal 
GTM to which a scanning circuit should be connected on the left, and showing the 
cross-section around a seal part without an external connection terminal on the right. 
[0021] In this manufacture of the panel, in the case of a small size, a plurality of 
devices are processed at the same time on one glass substrate and then it is divided, for 
throughput improvement. In the case of a large size, a glass substrate of a standardized 
size is processed for any form, and then it is made smaller to the size for each form, for 
common use of the manufacturing facility. In either case, the glass is cut after a series 
of processes is over. Fig. 6 to Fig. 8 show the example of the latter. Fig. 6 and Fig. 7 
show the upper and under substrates SUB1 and SUB2 after cutting, and Fig. 8 shows 
before cutting. LN shows the edge of the both substrates before cutting, and CT1 and 
CT2 show the positions to be cut of the substrates SUB1 and SUB2 respectively. In 
either case, the size of the upper substrate SUB2 is limited to the inside of the under 
substrate SUB1 so that the parts (upper and lower hems, and left hem in the figure) 
where external connection terminal groups Tg and Td (subscript omitted) exist expose 
them in the completed condition. The terminal groups Tg and Td are the names 
unitedly given to a plurality of scanning circuit connection terminals GTM and a 
plurality of video signal circuit connection terminals DTM described later respectively 
and their associated leading wiring parts for each tape carrier package TCP (Fig, 19 and 
Fig. 20) where an integrated circuit chip CHI is mounted. The leading wirings from 
the matrix part of each group to the external connection terminal part slope as they 
come closer to each end. This is because the terminals DTM and GTM of the display 
panel PNL are adjusted to the arrangement pitch of the package TCP and the connection 
terminal pitch at each package TCP. 

[0022] A sealing pattern SL is formed between the transparent glass substrates SUB1 
and SUB2 so as to seal the liquid crystal LC along the edge except a liquid crystal 
encapsulating opening 1NJ. The seal material is formed of an epoxy resin, for example. 
A common transparent pixel electrode ITO2 on the upper transparent glass substrate 
SUB2 side, at least in a part of it, is connected to the leading wiring INT formed on the 
under transparent glass substrate SUB1 side by a silver paste material AGP at the four 
corners of the panel in the present embodiment. This leading wiring INT is formed in 
the same manufacturing process as the gate terminal GTM and the drain terminal DTM 
described later. 
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[0023] Each layer of orientation films ORI1 and ORI2, the transparent pixel electrode 
ITOl, and the common transparent pixel electrode IT02 is formed inside of the sealing 
pattern SL. Polarizing plates POL1 and POL2 are formed on the outer surfaces of the 
under transparent glass substrate SUB1 and the upper transparent glass substrate SUB2, 
respectively. Liquid crystal LC is encapsulated in the region divided by the sealing 
pattern SL between the under orientation film ORI1 and the upper orientation film ORI2 
which set the direction of liquid crystal molecules. The under orientation film ORI1 is 
formed over the protective film PSV1 on the under transparent glass substrate SUB1 
side. 

[0024] This liquid crystal display device is composed by laminating various layers on 
the under transparent glass substrate SUB1 side and on the upper transparent glass 
substrate SUB2 side separately, forming the sealing pattern SL on the substrate SUB2 
side, superimposing the upper transparent glass substrate SUB2 on the under transparent 
glass substrate SUB1, injecting the liquid crystal LC from the opening part INJ of the 
sealing material SL, sealing the injecting opening INJ with epoxy resin or the like, and 
cutting the upper and under substrates. 

[0025] [Thin film transistor TFT] Next, going back to Fig. 3 and Fig. 4, the structure 
of the TFT substrate SUB1 side will be described in detail. 

[0026] As for the operation of the thin film transistor TFT, channel resistance between 
the source and the drain decreases when a positive bias is applied to the gate electrode 
GT, and channel resistance increases when the bias is zero. 

[0027] For each pixel, a plurality of (two) thin film transistors TFT1 and TFT2 are 
provided redundantly. Each of the thin film transistors TFT1 and TFT2 is structured to 
substantially the same size (the same channel length and the channel width), and has a 
gate electrode GT, a gate insulating film GI, an i-type semiconductor layer AS formed 
of i-type (intrinsic, without impurities which decide the conductivity type doped) 
amorphous silicon (Si), and a pair of a source electrode SD1 and a drain electrode SD2. 
Essentially, the source and the drain are decided by the bias polarity between them, and 
the polarity is reversed in the circuit of this liquid crystal display device during the 
operation. Therefore, it is understood that the source and the drain switch to each 
other during the operation. However, in the description below, it will be fixed that the 
one side is the source and the other side is the drain, for convenience. 
[0028] [Gate electrode GT] The gate electrode GT is structured to the formation of 
projecting from a scanning signal line GL in the vertical direction (it is branched to be 
T-shape). The gate electrode GT projects so as to cross over the active regions of the 
thin film transistors TFT1 and TFT2 each. The gate electrode GT of the thin film 
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transistors TFT1 and TFT2 each is structured integrally (as a common gate electrode), 
and formed continued to the scanning signal line GL. In the present case, the gate 
electrode GT is formed of a second conductive film g2 of monolayer. As the second 
conductive film g2, an aluminum (Al) film formed by sputtering is used, for example, 
and an anodic oxide film AOF of Al is provided thereon. 

[0029] This gate electrode GT is formed to a larger size than the i-type semiconductor 
layer AS so as to cover it completely (seen from the lower side), and devised so that the 
i-type semiconductor layer AS is not exposed to outside light or backlight. 
[0030] [Scanning signal line GL] The scanning signal line GL is structured by the 
second conductive film g2. The second conductive film g2 of the scanning signal line 
is formed by the same manufacturing process as the second conductive film g2 of the 
gate electrode GT, and structured integrally. In addition, an anodic oxide film AOF is 
provided on the scanning signal line GL also. 

[0031] [Insulating film GI] The insulating film GI is used as a gate insulating film to 
give an electric field to the semiconductor layer AS with the gate electrode GT, in the 
thin film transistors TFT1 and TFT2. The insulating film GI is formed above the gate 
electrode GT and the scanning signal line GL. As the insulating film GI, a silicon 
nitride film formed by plasma CVD is chosen, for example, and it is formed to a 
thickness of 1200 to 2700 A (approximately 2000 A in the present embodiment). As 
shown in Fig. 7, the gate insulating film GI is formed so as to surround the whole matrix 
part AR, and the peripheral part is removed so that external connection terminals DTM 
and GTM are exposed. The insulating film GI contributes to the electric insulation of 
the scanning signal line GL and the video signal line DL. 

[0032] [I-type semiconductor layer AS] The i-type semiconductor layer AS is 
structured in the thin film transistors TFT1 and TFT2 respectively so as to be an 
independent island, and is formed of amorphous silicon to a thickness of 200 to 2200 A 
(film thickness of approximately 2000 A in the present embodiment). A layer dO is an 
N (+) type amorphous silicon semiconductor layer doped with phosphorus (P) for an 
ohmic contact, and it is left only where the i-type semiconductor layer AS exists on the 
lower side and the conductive layer d2 (d3) exists on the upper side. 
[0033] The i-type semiconductor layer AS is also provided on the crossover part of the 
scanning signal line GL and the video signal line DL between the two. The i-type 
semiconductor layer AS on this crossover part reduces short circuit of the scanning 
signal line GL and the video signal line DLat the crossover part. 
[0034] [Transparent pixel electrode ITOl] The transparent pixel electrode ITOl 
structures one of the pixel electrodes of the liquid crystal display part. 
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[0035] The transparent pixel electrode ITOl is connected to the source electrode SD1 
of the thin film transistor TFT1 and the source electrode SD1 of the thin film transistor 
TFT2 both. Therefore, when a defect occurs in either one of the thin film transistors 
TFT1 and TFT2, in the case where the defect causes side effects, the appropriate part is 
cut by laser beam or the like, and in the case where side effects are not caused, the other 
thin film transistor operates normally, so it can be left as it is. The transparent pixel 
electrode ITOl is structured by a first conductive film dl, and the first conductive film 
dl is made of a transparent conductive film (Indium-Tin-Oxide, ITO: nesa film), and 
formed to a thickness of 1000 to 2000 A (film thickness of approximately 1400 A in the 
present embodiment). 

[0036] [Source electrode SD1 and drain electrode SD2] Each of the source electrode 
SD1 and the drain electrode SD2 is structured by the second conductive film d2 having 
contact with the N (+) type semiconductor layer dO and a third conductive film d3 
formed thereon. 

[0037] The second conductive film d2 is formed to a thickness of 500 to 1000 A 

o 

(approximately 600 A in the present embodiment), using a chrome (Cr) film formed by 
sputtering. Since a stress increases when a chrome film is formed to be thick, it is 
formed within a range not exceeding approximately 2000 A. The Cr film is used for 
the purpose of improving adhesiveness with the N (+) type semiconductor layer dO and 
preventing the diffusion of Al of the third conductive film d3 into the N (+) type 
semiconductor layer dO (as a so-called barrier layer). Besides the Cr film, a refractory 
metal (Mo, Ti, Ta, W) film or a refractory metal silicide (M0S12, TiSi2, TaSi2, \VSi2) film 
may be used as the second conductive film d2. 

[0038] The third conductive film d3 is formed by sputtering of Al, to a thickness of 
3000 to 5000 A (approximately 4000 A in the present embodiment). As for an Al film, 
a stress is smaller than a Cr film, so it can be formed to be thick, and it has effects of 
decreasing the value of resistance of the source electrode SD1, the drain electrode SD2 
and the video signal line DL, and ensuring step bridging caused by the gate electrode 
GT and the i-type semiconductor layer AS (improving step coverage). 
[0039] After the second conductive film d2 and the third conductive film d3 are 
patterned with the same mask pattern, the N (+) type semiconductor layer dO is removed, 
using the same mask pattern, or using the second conductive film d2 and the third 
conductive film d3 as masks. That is, the N (+) type semiconductor layer dO left on 
the i-type semiconductor layer AS, except the parts corresponding to the second 
conductive film d2 and the third conductive film d3, is removed by self-alignment. At 
this time, the N (+) type semiconductor layer dO is etched so that the whole thickness is 
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removed. Therefore, the surface part of the i-type semiconductor layer AS is etched a 
little, but the degree may be controlled by the etching time. 

[0040] [Video signal line DL] The video signal line DL is structured by the second 
conductive film d2 and the third conductive film d3 in the same layer as the source 
electrode SD1 and the drain electrode SD2. 

[0041] [Protective film PSV1] The protective film PSV1 is provided on the thin film 
transistor TFT and the transparent pixel electrode ITOl. The protective film PSV1 is 
formed in order to protect mainly the thin film transistor TFT from moisture or the like, 
and a material with high transparency and with high moisture resistance is used for it. 
The protective film PSV1 is formed of a silicon oxide film or a silicon nitride film 
formed by using a plasma CVD device, for example, and formed to a thickness of 
approximately 1 \im. 

[0042] As shown in Fig. 8, the protective film PSV1 is formed so as to surround the 
whole matrix part AR, and the peripheral part is removed so that the external connection 
terminals DTM and GTM are exposed. In addition, the part of the protective film 
where the common electrode COM of the upper substrate side SUB2 is connected to the 
leading wiring INT for external connection terminal connection of the under side 
substrate SUB1 with a silver paste AGP is also removed. Concerning the thickness 
relation of the protective film PSV1 and the gate insulating film GI, the former is made 
thick considering the protective effect, and the latter is made thin considering the 
mutual conductance gm of the transistor. Therefore, as shown in Fig. 8, the protective 
film PSV1 with high protective effect is formed larger than the gate insulating film GI 
so that as large area as possible can be protected including the peripheral part. 
[0043] [Light-blocking film BM] The light-blocking film BM is provided on the 
upper transparent glass substrate SUB2 side, so that outside light or backlight does not 
enter the i-type semiconductor layer AS. The contour of closed polygon of the 
light-blocking film BM shown in Fig. 3 shows an aperture where the light-blocking film 
BM is not formed inside. The light-blocking film BM is formed of an aluminum film 
or a chrome film, for example, which has high light shield, and in the present 
embodiment, the chrome film is formed by sputtering to a thickness of approximately 
1300 A. 

[0044] Therefore, the i-type semiconductor layer AS of the thin film transistors TFT1 
and TFT2 is sandwiched by the light-blocking film BM and the large-sized gate 
electrode GT placed upper and under, and outside natural light or backlight doesn't 
reach. The light-blocking film BM is formed around each pixel in a lattice-like pattern 
(so-called black matrix), and the available display region of one pixel is divided by this 
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lattice. Therefore, the outline of each pixel becomes clear due to the light-blosking 
film BM, and the contrast is improved. That is, the light-blocking film BM has two 
functions: light shielding for the i-type semiconductor layer AS, and black matrix. 
[0045] The edge part on the base side of the rubbing direction of the transparent pixel 
electrode ITOl (lower right part of Fig. 2) is also shielded from light by the 
light-blocking film BM. Therefore, even when a domain is generated in the 
above-described part, the domain is not seen, and the display characteristic does not 
deteriorate. 

[0046] The light-blocking film BM is also formed in the peripheral part in a 
frame-like pattern, as shown in Fig. 7, and the pattern is formed continued to the pattern 
of the matrix part where a plurality of apertures are provided as dots, which is shown in 
Fig. 3. The light-blocking film BM in the peripheral part is extended to the outside of 
the sealing part SL, as shown in Fig. 7 to Fig. 10, and prevents leakage light such as 
reflected light due to a mounting device such as a personal computer from getting into 
the matrix part. On the other hand, the light-blocking film BM is bound to the 
approximately 0.3 to 1.0 mm inside from the edge of the substrate SUB2, and formed 
avoiding the cutting region of the substrate SUB2. 

[0047] [Color filter FIL] The color filter FIL is formed in stripes of repetition of red, 
green and blue, in the position opposing to the pixel. The color filter FIL is formed to 
be large enough to cover the whole transparent pixel electrode ITOl, and the 
light-blocking film BM is formed inside of the marginal part of the transparent pixel 
electrode ITOl so as to overlap the color filter FIL and the edge part of the transparent 
pixel electrode ITOl. 

[0048] The color filter FIL may be formed as follows. First, a dyeing base material 
such as an acrylic resin is formed on the surface of the upper transparent glass substrate 
SUB2, and the dyeing base material except a red filter formation region is removed by a 
photolithographic technique. After that, the dyeing base material is dyed with a red 
dye and a fixing treatment is performed, so that a red filter R is formed. Next, by 
performing the same process, a greed filter G and a blue filter B are formed 
sequentially. 

[0049] [Protective film PSV2] The protective film PSV2 is provided in order to 
prevent the dye of the color filter FIL from leaking into the liquid crystal LC. The 
protective film PSV2 is formed of a transparent resin material such as an acrylic resin 
and an epoxy resin, for example. 

[0050] [Common transparent pixel electrode IT02] The common transparent pixel 
electrode IT02 opposes to the transparent pixel electrode ITOl provided for each pixel 
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on the under transparent glass substrate SUB1 side. The optical condition of the liquid 
crystal LC changes, responding to the electric potential difference (electric field) 
between each pixel electrode ITOl and the common transparent pixel electrode IT02. 
The common transparent pixel electrode IT02 is structured so that a common voltage 
Vcom is applied to it. In the present embodiment, the common voltage Vcom is set to 
be an intermediate direct-current potential between the minimum level driving voltage 
Vdmin and the maximum level driving voltage Vdmax applied to the video signal line 
DL However, in the case where the power supply voltage of the integrated circuit 
used in the video signal drive circuit is desired to be reduced to approximately half, an 
alternating voltage may be applied. Refer to Fig. 7 and Fig. 8 for the planar shape of 
the common transparent pixel electrode IT02. 

[0051] [Structure of retention capacitor Cadd] The transparent pixel electrode ITOl 
is formed so as to overlap the adjacent scanning signal line GL at an end opposite to the 
end where the thin film transistor TFT is connected to the pixel electrode. As is clear 
from Fig. 5, this overlapping structures the retention capacitor (electrostatic capacity 
element) Cadd for which the transparent pixel electrode ITOl is one electrode PL2 and 
the adjacent scanning signal line GL is the other electrode PL1. The dielectric film of 
this retention capacitor Cadd is structured by the insulating film GI which is used as a 
gate insulating film of the thin film transistor TFT, and the anodic oxide film AOF. 
[0052] The retention capacitor Cadd is formed in the part where the width of the 
second conductive film g2 of the scanning signal line GL is expanded. The second 
conductive film g2 in the part intersecting with the video signal line DL is made thin so 
that probability of short circuit with the video signal line DLis decreased. 
[0053] Even when the transparent pixel electrode ITOl is disconnected at the step part 
of the electrode PL1 of the retention capacitor Cadd, the defect is compensated by the 
island region structured by the second conductive film d2 and the third conductive film 
d3 formed so as to straddle the step. 

[0054] [Gate terminal part] Fig. 11 is a diagram showing the connection structure of 
the display matrix from the scanning signal line GL to the external connection terminal 
GTM. (A) is a plan, and (B) shows a cross-section at B-B section line of (A). The 
figure corresponds to the lower part of Fig. 8, and the sloping portion of wirings is 
shown in alignment for convenience. 

[0055] AO is a mask pattern for a photo treatment, in other words, a photo resist 
pattern of selective anodic oxidation. Therefore, this photo resist is removed after the 
anodic oxidation, and the pattern AO shown in figure does not remain as a completed 
product. However, the oxide film AOF is formed selectively on the gate wiring GL, as 
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shown in the cross-sectional view, so the locus remains. In the plan view, the left side 
of the border line of the photo resist AO is a region which is covered by the resist not to 
be anodized, and the right side of the border line of the photo resist AO is a region 
which is exposed from the resist so as to be anodized. On the surface of the anodized 
AL layer g2, the oxide AI2O3 film AOF is formed, and the volume of the conductive part 
downward decreases. Of course, the anodic oxidation is performed setting the 
appropriate time, voltage and the like so that the conductive part remains. The mask 
pattern AO does not intersect with the scanning signal line as a single straight line, but 
intersects bending in a form of crank. 

[0056] The AL layer g2 in the figure is provided with a hatch to make it easier to 
understand, and the region which is not anodized is patterned in a pectinate (comb) form. 
This is for preventing the occurrence of whisker and minimizing the probability of 
disconnection and the sacrifice of conductivity, by narrowing the width of each Al layer 
and bundling a plurality of them together, since whisker is generated when the width of 
the Al layer is wide. Therefore, in the present case, the part corresponding to the base 
of the comb is staggered along the mask AO. 

[0057] The gate terminal GTM is structured by a Cr layer gl whose adhesiveness to a 
silicon oxide SIO film is well and with better electric corrosion resistance than 
aluminum or the like, and a transparent conductive layer dl which protects the surface 
and is the same level (the same layer, and simultaneous formation) as the pixel electrode 
ITOl. The conductive layers d2 and d3 formed on the gate insulating film GI and on 
the side part of the gate insulating film GI are remained as a result of covering the 
region by a photo resist so that the conductive layers g2 and gl are not etched together 
due to a pin hole or the like when etching of the conductive layers d3 and d2 are 
performed. In addition, the ITO layer dl which is extended rightward to cross over the 
gate insulating film GI is to strengthen the same measure. 

[0058] In the plan view, the gate insulating film GI is formed to the right side of the 
border line, the protective film PSV1 is also formed to the right side of the border line, 
and the terminal part GTM which is located on the left is exposed from them so that the 
electrical contact with the external circuit can be made. Although only a pair of the 
gate line GL and the gate terminal is shown in the figure, actually, a plurality of such 
pairs are disposed up and down to structure a terminal group Tg (Fig. 7 and Fig. 8) as 
shown in Fig. 8, and the left periphery of the gate terminal is extended over the cutting 
region CT1 of the substrate and short-circuited by a wiring SHg, in the manufacturing 
process. Such short-circuit line SHg in the manufacturing process is helpful for 
preventing electrostatic discharge when dispatching power for anodizing, rubbing of the 
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orientation film ORI1 or the like. 

[0059] [Drain terminal DTM] Fig. 12 is a diagram showing the connection from the 
video signal line DL to the external connection terminal DTM. (A) shows the plan, 
and (B) shows a cross-section at the section line B-B of (A). The figure corresponds to 
the upper right part of Fig. 8. The direction of the figure is changed for convenience, 
and the right end direction corresponds to the upper end (or under end) of the substrate 
SUB1. 

[0060] TSTd is a test terminal, and the external circuit is not connected to it, but the 
width is expanded wider than the wiring part so that a probe needle or the like can be 
contacted. In the same way, as for the drain terminal DTM, the width is expanded 
wider than the wiring part so that connection to the external circuit can be made. A 
plurality of the test terminals TSTd and the external connection drain terminals DTM 
are arranged zigzag alternately in an up-and-down direction. The test terminal TSTd is 
terminated without reaching the end of the substrate SUB1, as shown in figure. As 
shown in Fig. 8, the drain terminal DTM structures the terminal group Td (subscript 
omitted) and is further extended over the section line CT1 of the substrate SUB1. All 
of them are short-circuited from each other by the wiring SHd for preventing 
electrostatic discharge, during the manufacturing process. Sandwiching the matrix of 
the video signal line DL where the test terminal TSTd exists, the drain connection 
terminal is connected to the other side, and reversely, sandwiching the matrix of the 
video signal line where the drain connection terminal DTM exists, the test terminal is 
connected to the other side. 

[0061] The drain connection terminal DTM is formed of the two layers of the Cr layer 
gl and the ITO layer dl, for the same reason as the gate terminal GTM described above, 
and connected to the video signal line DL in the part where the gate insulating film GI is 
removed. The semiconductor layer AS formed on the end of the gate insulating film 
GI is for etching the edge of the gate insulating film GI tapered. On the terminal DTM, 
the protective film PSV1 is removed of course, in order that connection with the 
external circuit may be made. AO is the anodic oxide mask described above, and the 
border is formed so as to surround widely the whole matrix. In the figure, the left side 
of the border line is covered by the mask. Since the layer g2 does not exist in the part 
not covered in the figure, this pattern is not related directly. 

[0062] The leading wiring from the matrix part to the drain terminal part DTM has the 
structure in which the layers d2 and d3 of the same level as the video signal line DL are 
laminated, just above the layers dl and gl of the same level as the drain terminal part 
DTM, to the middle of the sealing pattern SL, as shown in (C) part of Fig. 9. This is 
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for minimizing the probability of disconnection, and protecting the Al layer d3 where 
electric corrosion easily occurs by the protective film PSV1 and the sealing pattern SL 
as much as possible. 

[0063] [Manufacturing method of wirings SHg and SHd] Here, an embodiment of 
the manufacturing method of the wirings SHg and SHd extended over the cutting region 
CT1 of the substrate will be described, using Fig. 1. 

[0064] Fig. 1 is a diagram corresponding to Fig. 7, and the wiring SHg is formed on 
the glass substrate SUB1 surface with the terminal group Tg and the gate GT by the 
same process. 

[0065] Furthermore, after that, an SiN film is also formed in the region crossing over 
the cutting region CT1 with the formation of the gate insulating film GI by the same 
process. At this time, at the same time as forming the gate insulating film GI by 
selective etching of the SiN film, contacts to expose a part of both ends of the wiring 
SHg are formed. 

[0066] In addition, a wiring SHd is formed with the source electrode SD1, the drain 
electrode SD2 and the terminal group Td (e), and at this time, the wiring SHd is made 
so as to be electrically connected to the wiring SHg mutually via the contacts. 
[0067] Fig. 2 (a) is a diagram showing the cross-section at lla-lla of Fig. 1 . 
[0068] By forming the wirings SHg and SHd as this, even when static electricity is 
generated in the glass substrate SUB1 and a high voltage is applied to the insulating 
film between the scanning signal line X and the video signal line Y by the static 
electricity, the scanning signal line X and the video signal line Y are electrically 
short-circuited in the previous step, and the static electricity generated in each of the 
signal lines X and Y is neutralized by each other. 

[0069] Therefore, a high voltage is not generated between the insulating film existing 
between each signal line X and Y, and the dielectric breakdown can be fully prevented. 
[0070] Here, cutting of the glass SUB1 substrate to remove the peripheral parts 
(cutting region CT1) is generally performed in order to make it smaller to the size for 
each form, and it is performed in the process close to the completion of the liquid 
crystal display substrate. 

[0071] In this way, the scanning signal line X and the video signal line Y can be 
formed with reliability, without generating electrostatic discharge of the insulating film 
until the completion of the liquid crystal display substrate. 

[0072] Although in the above-described embodiment, the electric short-circuit is made 
under the condition where the wirings SHg and SHd contact each other at the part of the 
contacts, it goes without saying that the semiconductor layer AS may exist therebetween, 
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as shown in Fig. 2 (b). 

[0073] [Display device whole equivalent circuit] The connection diagram of the 
equivalent circuit of the display matrix part and the peripheral circuits is shown in Fig, 
13. The diagram is a circuit diagram, and is drawn corresponding to the actual 
geometric arrangement. AR is a matrix array where a plurality of pixels are arranged 
in a two-dimensional array. 

[0074] In the figure, X stands for the video signal line DL, and the subscripts G, B and 
R are added corresponding to green, blue and red pixels respectively. Y stands for the 
scanning signal line GL, and the subscripts 1, 2, 3..., and end are added according to the 
order of scanning timing. 

[0075] The video signal line X (subscript omitted) is connected to an upper (or odd 
number) video signal drive circuit He and an under (or even number) video signal drive 
circuit Ho alternately. 

[0076] The scanning signal line Y (subscript omitted) is connected to a vertical 
scanning circuit V. 

[0077] SUP is a circuit which includes a power supply circuit for obtaining a plurality 
of divided, stabilized voltage supplies from one voltage supply, and a circuit which 
translates the information for CRT (cathode-ray tube) from a host (high-order 
processing unit) for the information for the TFT liquid crystal display device. 
[0078] [Function of the retention capacitor Cadd] The retention capacitor Cadd 
works to reduce the effect of gate voltage change AVg on midpoint potential (pixel 
electrode potential) Vic, when the thin film transistor TFT switches. This can be 
described in the following formula. 
[0079] 

AVlc= {Cgs/ (Cgs+ Cadd+ Cpix)}x AVg 

Here, Cgs stands for the parasitic capacity formed between the gate electrode GT and 
the source electrode SD1 of the thin film transistor, Cpix stands for the capacity formed 
between the transparent pixel electrode ITOl (PIX) and the common transparent pixel 
electrode IT02 (COM), and AVlc stands for the changed portion of the pixel electrode 
potential by AVg. The changed portion AVlc causes a direct current component added 
to the liquid crystal LC. However, the larger the retention volume Cadd becomes, the 
smaller the value can be. In addition, the retention capacitor Cadd has a function of 
increasing the discharge time, and stores the image information after the thin film 
transistor TFT becomes off, for a ling time. Decrease in direct current component 
applied to the liquid crystal LC improves the life of the liquid crystal LC, and can 
reduce so-called burn-in which is the previous image remaining when the liquid crystal 
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display screen is switched. 

[0080] As described above, since the gate electrode GT is made large enough to fully 
cover the i-type semiconductor layer AS, the overlapping area with the source electrode 
SD1 and the drain electrode SD2 increases. In this way, the parasitic capacity Cgs 
becomes large, which causes the opposite effect in which the midpoint potential Vic is 
easily affected by the gate (scanning) signal Vg. However, by providing the retention 
capacitor Cadd, this demerit can be eliminated. 

[0081] The retention volume of the retention capacitor Cadd is set to be the value 
approximately 4-8 times liquid crystal capacity Cpix (4Cpix< Cadd< 8-Cpix), and 8-32 
times the parasitic capacity Cgs (8-Cgs< Cadd< 32-Cgs), for writing characteristic of the 
pixel. 

[0082] The scanning signal line GL (Yo) of the first column which is used only as a 
retention volume electrode wire is set to have the same electric potential as the common 
transparent pixel electrode IT02 (Vcom). In the case of Fig. 8, the scanning signal 
line of the first column is short-circuited to the common electrode COM through a 
terminal GT0, a leading line INT, a terminal DT0 and an external wiring. Alternatively, 
the retention volume electrode wire Yo of the first column may be connected to the 
scanning signal line Yend of the last column, connected to the direct current potential 
point (alternating current grounding point) except Vcom, or connected so as to be 
provided with one extra scanning pulse Y 0 by the vertical scanning circuit V. 
[0083] [Manufacturing method] Next, the manufacturing method of the substrate 
SUB1 side of the above-described liquid crystal display device will be described, 
referring to Fig. 14 to Fig. 16. In the figures, letters in the center stand for abbreviated 
names of the processes. The left side shows the processing flow of the pixel part 
shown in Fig. 4 seen as a cross-section, and the right side shows the processing flow of 
the vicinity of the gate terminal shown in Fig. 11 seen as a cross-section. Except 
process D, process A to process I are divided in response to each photo treatment, and 
any cross-sectional view of each process shows the step when the processing after the 
photo treatment is over and the photo resist is removed. Here, in the present 
description, the photo treatment means a series of operations from the application of 
photo resist, the selective exposure using a mask, and to the development of it, and the 
repetitive explanation is avoided. Hereinafter, description will be made according to 
the processes devided. 
[0084] Process A, Fig. 14 

After a silicon oxide film SIO is provided on each surface of an under transparent glass 
substrate SUB1 formed of 7059 glass (trade name) by a dip treatment, baking is 
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performed with 500 °C, for 60 minutes. A first conductive film gl formed of chrome 
which is 1100 A thick is provided on the under transparent glass substrate SUB1 by 
sputtering, and after the photo treatment, the first conductive film gl is selectively 
etched using a diammonium cerium (IV) nitrate solution as an etching solution By this, 
a gate terminal GTM, a drain terminal DTM, an anodic oxide bus line SHg to connect 
the gate terminal GTM, a bus line to short-circuit the drain terminal DTM, and an 
anodic oxide pad SHd (not shown in the figure) connected to the anodic oxide bus line 
SHg are formed. 
[0085] Process B, Fig. 14 

A second conductive film g2 formed of Al-Pd, Al-Si, Al-Si-Ti, Al-Si-Cu or the like 
whose film thickness is 2800 A is provided by sputtering. After the photo treatment, 
the second conductive film g2 is selectively etched using a mixed acid solution of a 
phosphoric acid, a nitric acid and a glacial acetic acid. 
[0086] Process C, Fig. 14 

After the photo treatment (after formation of the anodic oxide mask AO described 
above), the substrate SUB1 is soaked in an anodic oxide solution which is formed as 
follows: a 3% tartaric acid adjusted to be a solution of PH 6.25 ± 0.05 by ammonia is 
diluted by 1:9 by adding an ethylene glycol solution. In this way, the formation 
current density is adjusted to be 0.5 mA/cm 2 (constant current formation). Next, 
anodic oxidation is performed until the formation voltage reaches 125 V which is 
necessary for obtaining the predetermined AI2O3 film thickness. It is preferable that 
this condition is maintained for several dozens minutes after that (constant voltage 
formation). This is important for obtaining a uniform AI2O3 film. By this, the 
conductive film g2 is anodized, and an anodic oxide film AOF whose film thickness is 
1800 A is formed on the scanning signal line GL, the gate electrode GT and the 
electrode PL1. 
[0087] Process D, Fig. 15 

An ammonia gas, a silane gas and a nitrogen gas are introduced into a plasma CVD 
device, and a silicon nitride film of 2000 A thick is provided. A silane gas and a 
hydrogen gas are introduced into the plasma CVD device, and an i-type amorphous 
silicon film of 2000 A thick is provided. After that, a hydrogen gas and a phosphine 
gas are introduced into the plasma CVD device, and an N (+) type amorphous silicon 
film of 300 A thick is provided. 
[0088] Process E, Fig. 15 

After the photo treatment, by selectively etching the N (+) type amorphous silicon film 
and the i-type amorphous silicon film, using SF 6 and CCI4 as dry etching gasses, an 
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island of an i-type semiconductor layer AS is formed. 
[0089] Process F, Fig. 15 

After the photo treatment, using SF 6 as a dry etching gas, the silicon nitride film is 

selectively etched. 

[0090] Process Q Fig. 16 

A first conductive film dl made of an ITO film whose film thickness is 1400 A is 
provided by sputtering. After the photo treatment, by selectively etching the first 
conductive film dl by a mixed acid solution of a hydrochloric acid and a nitric acid as 
an etching solution, the top layer of the gate terminal GTM and the drain terminal DTM, 
and a transparent pixel electrode ITOl are formed. 
[0091] Process H, Fig. 16 

A second conductive film d2 made of Cr whose film thickness is 600 A is provided by 
sputtering, and a third conductive film d3 made of Al-Pd, Al-Si, Al-Si-Ti, Al-Si-Cu or 
the like whose film thickness is 4000 A is provided by sputtering. After the photo 
treatment, the third conductive film d3 is etched by the same solution as the process B, 
the second conductive film d2 is etched by the same solution as the process A, and a 
video signal line DL, a source electrode SD1 and a drain electrode SD2 are formed. 
Next, by introducing CC1 4 and SF 6 into a dry etching device and etching the N (+) type 
amorphous silicon film, an N (+) type semiconductor layer dO between the source and 
the drain is selectively removed. 
[0092] Process I, Fig. 16 

An ammonia gas, a silane gas and a nitrogen gas are introduced into the plasma CVD 
device, and a silicon nitride film of 1 jjtm thick is provided. After the photo treatment, 
by selectively etching the silicon nitride film with a photo-etching technique using SF 6 
as a dry etching gas, a protective film PSVl is formed. 

[0093] [Whole structure of liquid crystal display module] Fig. 17 is an exploded 
perspective view showing each component of the liquid crystal display module MDL. 
[0094] SHD is a frame-like shield case (metal frame) made of a metal plate, LCW is 
the display window, PNL is a liquid crystal display panel, SPB is a light diffiiser, MFR 
is an intermediate frame, BL is a backlight, BLS is a backlight support, and LCA is an 
lower case. Each member is stacked with the top-to-bottom arrangement shown in the 
figure, so that the module MDL is assembled. 

[0095] The module MDL is made so that the whole body is fixed by a claw CL and a 
hook FK provided for the shield case SHD. 

[0096] The intermediate frame MFR is formed to be frame-like formation so that an 
aperture corresponding to the display window LCW can be provided. On the frame 
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part, concave and convex responding to the formation and thickness of the light diffuser 
SPB, the backlight support BLS and each circuit component, and an aperture for heat 
release are provided. 

[0097] The lower case LCA works as a reflector of backlight also, and a reflection 
mountain RM is formed corresponding to a fluorescent tube BL so that effective 
reflection can be made. 

[0098] [Display panel PNL and . drive circuit substrate PCB1] Fig. 18 is a top view 
showing the condition where video signal drive circuits He and Ho and a vertical 
scanning circuit V are connected to the display panel PNL shown in Fig. 6 and the like. 
[0099] CHI is a drive IC chip which drives the display panel PNL (the three downside 
are drive IC chips of the vertical scanning circuit side, and each six on the right and left 
are drive IC chips of the video signal drive circuit side). As described later with Fig. 
19 and Fig. 20, TCP is a tape carrier package made by packing the IC chip for driving 
CHI by tape automated bonding (TAB), and PCB1 is a drive circuit substrate on which 
the above-described TCP, a condenser CDS and the like are mounted, which is divided 
into three. FGP is a frame ground pad, and a spring-like fragment FG provided cutting 
into the shield case SHD is soldered. FC is a flat cable which electrically connects the 
drive circuit substrate PCB1 downside and the drive circuit substrate PCB1 on the left 
side, and the drive circuit substrate PCB1 downside and the drive circuit substrate PCB1 
on the right side. As shown in the figure, a plurality of lead wires (a material of 
phosphor bronze provided with Sn-plating) sandwiched by a striped polyethylene layer 
and a polyvinyl alcohol layer for support are used as the flat cable FC. 
[0100] [Connection structure of TCP] Fig. 19 is a diagram showing the cross-section 
structure of the tape carrier package TCP where integrated circuit chips CHI which 
structure the scanning signal drive circuit V and the video signal drive circuits He and 
Ho are mounted on a flexible wiring substrate, and Fig. 20 is a substantial part 
cross-sectional view showing the condition in which that is connected to the video 
signal circuit terminal DTM, in the present case, of the liquid crystal display panel. 
[0101] In the figure, TTB is an input terminal • wiring part of the integrated circuit 
CHI and TTM is an output terminal • wiring part of the integrated circuit CHI. They 
are formed of Cu, for example, and each tip portion inside of them (commonly known 
as inner lead) is connected to a bonding pad PAD of the integrated circuit CHI by 
so-called face down bonding. The tip portions outside of the terminals TTB and TTM 
(commonly known as outer lead) correspond to the input and output of the 
semiconductor integrated circuit chip CHI respectively, and connected to a CRT / TFT 
translate circuit • power supply circuit SUP by soldering or the like, and connected to 
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the liquid crystal display panel PNL by an anisotropic conductive film ACE The 
package TCP is connected to the panel so that the tip portion covers the protective film 
PSV1 which exposes the connection terminal DTM of the panel PNL side. Therefore, 
an external connection terminal DTM (GTM) is covered by at least one of the protective 
film PS VI or the package TCP, and it has resistance to electric corrosion. 
[0102] BF1 is a base film formed of polyimide or the like, and SRS is a solder resist 
film working as a mask which prevents the solder from attaching to unnecessary place. 
The interspace between the upper and under glass substrates outside of the sealing 
pattern SL is protected by an epoxy resin EPX or the like after cleaning. The space 
between the package TCP and the upper substrate SUB2 is further filled with silicon 
resin SIL, and the protection is multiplexed. 

[0103] [Drive circuit substrate PCB2] A drive circuit substrate SUB2 of the liquid 
crystal display part LCD which is hold and stored by the intermediate frame MFR is 
L-shaped, as shown in Fig. 21, and electronic parts such as an IC, a condenser and a 
resistor are mounted. On this drive circuit substrate SUB2, a circuit SUP including a 
power supply circuit for obtaining a plurality of divided, stabilized voltage supplies 
from one voltage supply and a circuit which translates the information for CRT 
(cathode-ray tube) from a host (high-order processing unit) for the information for the 
TFT liquid crystal display device is mounted. CJ is a connector connection part to 
which a connector not shown in figure to be connected to the external is connected. 
The drive circuit substrate PCB2 and an inverter circuit substrate PCB3 are electrically 
connected to each other by a backlight cable through a connector hole provided on the 
intermediate frame MFR. 

[0104] The drive circuit substrate PCB1 and the drive circuit substrate PCB2 are 
electrically connected to each other by a flexible flat cable FC. When assembling, the 
drive circuit substrate PCB2 is superimposed on the back side the of drive circuit 
substrate PCB1 by folding the flat cable FC 180-degree, and fit into the predetermined 
concave portion of the intermediate frame MFR. 

[0105] As is clear from the description above, according to the manufacturing method 
of a liquid crystal display substrate of the present invention, the scanning signal line and 
the video signal line can be formed with high reliability. 
[Brief Description of the Drawings] 

Fig. 1 is an explanation drawing, showing an embodiment of the manufacturing 
method of a liquid crystal display device of the present invention. 

Fig. 2 (a) is a cross-sectional view at lla-lla line of Fig. 1, and (b) is a 
cross-sectional view showing another embodiment. 
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Fig. 3 is a substantial part plan view showing one pixel of a liquid crystal 
display part of a color liquid crystal display device of active matrix system and the 
periphery, to which this invention is applied. 

Fig. 4 is a cross-sectional view showing one pixel and the periphery at 3-3 
section line of Fig. 2. 

Fig. 5 is a cross-sectional view of an additional capacity Cadd at 4-4 section 
line of Fig. 2. 

Fig. 6 is a plan view to describe the structure of the periphery of matrix of a 
display panel. 

Fig. 7 is a panel plan view to describe the peripheral part of Fig. 5 specifically 
with a little exaggeration. 

Fig. 8 is an enlarged plan view of the comer of a display panel including an 
electrical connection part of upper and under substrates. 

Fig. 9 is a cross-sectional view showing the vicinity of a panel corner and the 
vicinity of a videp signal terminal part on each side of a pixel part of matrix in the 
center. 

Fig. 10 is a cross-sectional view showing a scanning signal terminal on the left, 
and a panel edge part without an external connection terminal on the right. 

Fig. 11 is a plan view and a cross-sectional view showing the vicinity of the 
connection part of a gate terminal GTM and a gate wiring GL. 

Fig. 12 is a plan view and a cross-sectional view showing the vicinity of the 
connection part of a drain terminal DTM and a video signal line DL. 

Fig. 13 is a circuit diagram including a matrix part of a color liquid crystal 
display device of active matrix system and the periphery. 

Fig. 14 is a flow chart of cross-sectional views of a pixel part and a gate 
terminal part, showing the manufacturing process of processes A to C of the substrate 
SUB1 side. 

Fig. 15 is a flow chart of cross-sectional views of the pixel part and the gate 
terminal part, showing the manufacturing process of processes D to F of the substrate 
SUB1 side. 

Fig. 16 is a flow chart of cross-sectional views of the pixel part and the gate 
terminal part, showing the manufacturing process of processes G to I of the substrate 
SUB1 side. 

Fig. 17 is an exploded perspective view of a liquid crystal display module. 
Fig. 18 is a top view showing the condition in which peripheral drive circuits 
are mounted on a liquid crystal display panel. 
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Fig. 19 is a diagram showing a cross-section structure of a tape carrier package 
TCP where an integrated circuit chip CHI which structures drive circuits is mounted on 
a flexible wiring substrate. 

Fig. 20 is a substantial part cross-sectional view showing the condition in 
which the tape carrier package TCP is connected to a video signal circuit terminal DTM 
of a liquid crystal display panel PNL. 

Fig. 21 is a top view showing the connection condition of a peripheral drive 
circuit substrate PCB1 (the upper surface is seen) and a power supply circuit circuit 
substrate PCB2 (the under surface is seen). 
[Description of Symbols] 
SUB: transparent glass substrate 
GL: scanning signal line 
DL: video signal line 
GI: insulating film 
GT: gate electrode 
AS: i-type semiconductor layer 
SD: source electrode or drain electrode 
PSV: protective film 
BM: light-blocking film 
LC: liquid crystal 
TFT: thin film transistor 
ITO: transparent pixel electrode 
g, d: conductive film 
Cadd: retention capacitor 
AOF: anodic oxide film 
AO: anodic oxide mask 
GTM: gate terminal 
DTM: drain terminal 
SHD: shield case 
PNL: liquid crystal display panel 
SPB: light diffuser 
MFR: intermediate frame 
BL: backlight 
BLS: backlight support 
LCA: lower case 

RM: backlight reflection mountain 
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(hereinafter subscript omitted) 
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